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BACKGROUND OF THE INVENTION 
THIS invention relates to a tool insert. 

The use of diamond compacts, also known as PCD. as cutting elements 
are well known in the art and used extensively in various cutting, drilling, 
milling and other abrasive operations due to the high abrasion resistant 
properties of diamond cutters. The diamond cutters, however, are not 
always suitable for all substrates encountered. For instance, it is well 
established that diamond cutters cannot be used satisfactorily for milling or 
drilling through fen-ous substrates such as steel. As a result, the use of 
diamond cutters In certain down the hole drilling operations is not suitable 
as milling through a steel casing, which is used to line the vertical borehole 
or shaft, is required. 

As PCD is not suitable for drilling through the steel casing due to reactions 
with the fen-ous materials, an alternative drill bit insert is required. 
Accordingly, tungsten carbide cutters are typically used in the drill bit to mill 
through the steel casing. Once through the casing, the tungsten carislde 
inserts have to be replaced with abrasive resistant cutters such as diamond 
cutters in order to drill into the bedrock. This means that the drill bit has to 
be removed and replaced with an appropriate bit. As the drill strings that 
have to be removed are very long, this is a time consuming exercise that 
results in costly downtime. 
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SUMMARY OF THE INVENTION 

According to one aspect of the invention, a tool insert comprises: 

a substrate having an upper surface and a support ring extending 
away from the upper surface, the support ring being spaced 
inwardly from a periphery of the support surface so as to define a 
recess within the confines of the support ring and a shelf about the 
periphery of the support ring; 

a layer of ultra-hard abrasive material located within the recess and 
bonded to the upper surface of the substrate and the inner surface 
of the support ring, the layer of ultra-hard abrasive material having a 
top surface, a portion of the periphery of the top surface of the ultra- 
hard abrasive material providing a primary cutting edge for the tool 
insert; and 

a protective layer supported on the shelf and bonded to the outer 
surface of the support ring so as to protect the support ring and the 
primary cutting edge of the ultra-hard abrasive material, a periphery 
of the protective layer providing a secondary cutting edge for the 
tool insert, the depth of the protective layer being selected so as to 
be sufficient to protect the primary cutting edge whilst cutting, milling 
or drilling through a first substrate but to expose the primary cutting 
edge soon after encountering a. second substrate. 

4 

f 

RRIFF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in more detail, by way pf example only, 
with reference to the accompanying drawings in which: 

Figure 1 is a sectional side view of an embodiment of a tool insert of 
the invention; 
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Figure 2 is a plan view of the tool insert of figure 2; 

Figure 3 is a sectional side view of an alternative embodiment of a 
tool insert of the invention; and 

Figure 4 is a schematic sectional side view of a rotary drill bit In a 
subterranean rock drilling operation. 

DESCRIPTION OF EMBODIMENTS 

Referring to figures 1 and 2. of the accompanying drawings, an 
embodiment of a tool insert of the invention is shown. The tool insert 
comprises a tungsten carbide substrate 10. a PCD layer 12 located within a 
recess 14 and surrounded by an annular section or ring 16 of the tungsten 
carbide substrate, and a protective layer or ring 18 surrounding the ring 16. 

The ring 18 may be fomied of a different grade of tungsten carbide to that 
of the substrate 10 or, alternatively, be formed of tool steel or other 
appropriate material. The choice of material is dependent on the substrate 
to be milled, drilled or cut before exposing the PCD layer 12. The ring 18 
can be formed in situ or, alternatively, can be formed as a separate ring 
component which is attached to the tool insert. The ring 18 may be 
attached to the tool Insert, which has been machined to accept the ring, for 
example by brazing, press fitting, shrink fitting, or any other convenient 
method. 

The ring 18 Includes a cutting edge 20 for cutting through a first substrate 
such as the steel casing or lining used in a subterranean drilling operation. 
The PCD layer 12 includes a cutting edge 22 for cutting through a second 
substrate such as bedrock. In this an-angement, the tungsten carbide of 
the substrate 10 and the ring 16 is selected for its properties in fomiing the 
PCD layer 12 whilst the ring 18 is selected so as to optimize the drilling, 
milling or cutting through the relevant first substrate. Although the annular 
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ring 16 of tungsten carbide acts as a further protective layer for the cutting 
edge 22 of the PCD layer 12, its primary function is to optimize the 
formation of the PCD layer 12 in a conventional high pressure/high 
temperature process. Accordingly, in appropriate circumstances, it may be 
dispensed with, as shown in the embodiment of figure 3, in which like 
components carry like numerals for convenience. In this embodiment, the 
cutting edge 20 is used for cutting through a first substrate, whereafter the 
cutting edge 22 is exposed, without the ring 16 first having to be removed, 
for cutting through a second substrate. 

In both of the above embodiments, the substrate 10 is machined to form a 
shelf for receiving the ring 18. In some cases, it may be more convenient to 
machine the entire substrate 10 to the desired diameter and to attach a ring 
18 that covers substantially the outer peripheral surface of the substrate 10. 

For convenience, the use of the tool insert will be described with regards to 
its use in the directional drilling of holes in a subterranean bedrock. It is to 
be understood, however, that the tool insert may be used in any application 
where a first substrate, which is not suited for cutting, drilling or milling by a 
PCD cutter, is to be cut. drilled or milled to expose a second substrate to 
which the PCD cutter is suited. 

Referring to figure 4 a drill assembly 30 consists of a rotary drill string 32 
and a rotary drill bit 34, of the drag bit kind in this case. 

The drill bit 34 is directed down a passage 36 within a steel tubular casing 
38. The steel casing 38 is anchored in a borehole or shaft 40 drilled into a 
subterranean bedrock 42. 

In order for the rotary drill bit 34 to drill a horizontal or angled hole into the 
bedrock 42 in the region indicated by an 'X', it is necessary for the drill bit 
34 to be redirected from a vertical direction of movement to a horizontal or 
angled direction of movement, along the an-ow 44. A deflector 46. which is 
attached to the casing 38 and which has previously been positioned 



adjacent the region 'X'. causes the bit 34 to change direcHon In this 
manner. The deflector 46 is supported by an anchor 48. 



In order to drill through the casing 38, typically cemented tungsten carbide 
cutters have traditionally been used. Once a window 50 has been milled 
through the casing 38, the drill bit 34 Is withdrawn and replaced with a drill 
bit having abrasion resistant cutters such as PCD cutters. This time 
consuming operation is obviated by using tool inserts or cutters of the 
Invention. The protective layer or ring 18 is used to mill through the casing 
38, whereafter It and the support ring 16 are quickly consumed to expose 
the cutting edge 22 of the PCD layer, which is suited to cutting through the 
subterranean bedrock. 

The layer of ultra-hard abrasive material will generally be a layer of PCD, 
although it may also be PCBN where the second substrate requires it. The 
layer may also be a layer of diamond produced by chemical vapour 
deposition, called CVD diamond. 

The substrate will generally be a cemented carbide substrate. Such 
substrates are well known in the art and are generally cemented tungsten 
carbide substrates. 

The tool Insert configuration may, where appropriate, be altered or adapted 
in different applications, provided that the desired purpose, i.e. of protecting 
the primary cutting edge of a PCD layer whilst milling a window through a 
first substrate and exposing the PCD cutting edge once a second substrate 
is encountered, is achieved. 
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